Legacy Processing
Information regarding the Caufield & Shook collection was not centralized within ULPA, and much of its donation and processing history remained a mystery to the current employees working with the collection, including the Curator, Elizabeth Reilly, who arrived in 2011.
Through a combination of researching legacy donation documents, collection files, and incomplete electronic files, as well as old-fashioned detective work and conversations with former employees, the staff have only recently been able to piece together some of the "hows"
and "whys" of the collection as it has existed.
The material donated from Caufield & Shook consists of glass, nitrate, acetate "safety,"
polyester, and color negatives of various sizes; original prints; and studio invoices. The negatives that came in 1967 and 1968 included nearly 145,000 8 x 10-inch nitrate and acetate "safety" negatives dating from around 1920 to 1940. 3 The negatives arrived in their original cardboard film boxes, 100 sheet negatives per box, in order by number assigned by the studio. 4 For much of their tenure, Caufield & Shook assigned a unique sequential number to every negative they created and maintained a record of the first and last numbers allocated each year. Hence, most
Caufield & Shook images can be dated to the year they were created from their negative number.
Original invoices from the studio assignments identify the client name and address, date of job, the film size used, negative numbers created for that job, and sometimes more information about the photographed subject (See Figure 2) . The studio kept these invoices alphabetically by client name and roughly sorted them chronologically. Further, such a strategy did not lead to significant processing decisions, such as removal of repetitive photographs. Moreover, "cherry-picking" done by a few people with their own biases and perspectives of the region's history and culture, ultimately left many images unknown to researchers for decades.
The work to select negatives to print in the darkroom occurred when archives staff were "flipping through" boxes of negatives or were intrigued by the information on certain invoices.
This selection process can account for some of the gaps in negative numbers in the Print File, but there are even larger gaps in the numerical sequence of the negatives. Reportedly, the gaps are due to entire boxes of negatives, containing both nitrate and acetate film, deteriorating to a point where the contents of the boxes melded together, making separation of each negative impossible and creating gaps of at least 100 negative numbers; fortunately, the remaining negatives in the collection were re-housed in acid-free paper sleeves around 1978. Other nitrate negatives had been lost when a pipe burst over the detached outside "bunker" that once housed them apart from the rest of the archives. The losses as well as the numbers of the negatives lost was not documented and was communicated to current staff only recently. 6 Usually the only data that accompanies each image is its unique negative number, although occasionally a title or date was etched into the negative. In order to get more specific information about a photograph's subject or location for description and categorization purposes, someone needs to refer to the Invoice File. But because the invoices were organized alphabetically by client name, it was difficult to find the invoice for an image without tediously browsing through hundreds of brittle invoice slips looking for a single negative number. As a solution to this problem, ULPA staff worked to create a record that would connect negative numbers with their invoices.
Around 1972, through a series of small grants, ULPA hired a student employee to assign a unique number to every invoice from the initial donation. Using a "Bates Numbering
Machine," each invoice was stamped with a unique sequential number in red ink (See Figure 2 ).
Some invoice numbers were instead handwritten when invoices were found out of order. Other times the numbering machine failed to advance, thereby assigning multiple invoices with the same number and requiring the addition of qualifying numbers following a decimal. Once the initial set of invoices had numbers, a list of approximately 173,000 negative numbers was printed, with 500 numbers per page. Student employees began manually writing the corresponding invoice number next to each negative number (See Figure 3 ). This concordance allowed ULPA staff to quickly search for invoice information about specific images in the collection, but unfortunately it only covered the negatives from the initial donation, dating from approximately 1920-1940, and even many of these negative numbers lacked a corresponding invoice number. Without documentation of the project, it is difficult to ascertain whether these invoice number gaps are due to a missing invoice, a missing negative, or merely that this portion of the task was left incomplete as personnel changed, grants ran out, and other priority projects intervened.
[Insert Figure Another early approach to making the Caufield & Shook collection more accessible was through the creation of a "Streets Database." In the mid-1970s a graduate student copied, in longhand, anything from the invoices that contained an address. This list was then typed into the text editor, a 1980s system that only allowed 132 characters per line, per record. Such constraints required the staff and students entering the data to use abbreviations. Unfortunately, they either did not document or did not retain the documentation of the meaning of many of those abbreviations, which were also not internally consistent. Furthermore, the challenges of retyping six-digit negative numbers from the longhand notes inevitably created typos and transpositions of digits.
Other challenges with this database exist because some invoices referred to negatives that are no longer in the collection, either because they were not retained by the studio or because they had deteriorated and been discarded. Additionally, only the first negative number listed on an invoice was added to this database, leaving out a huge number of negatives that could be searched for by location. Similar to other undertakings with this collection, the process of creating the Streets Database was not documented and therefore not fully understood by current staff for many years.
Early efforts to process the massive Caufield & Shook collection were extensive and allowed for decades of use by ULPA, researchers, and community members; however, as student employees graduated and staff retired, their knowledge about the work they did left with them, creating a form of "technical debt." 7 Since processing was not completed and documentation of procedures--how and why certain decisions were made, and where work ended--was lacking, current staff did not have a full understanding of the collection.
Early Digitization Efforts
In the late 1990s, ULPA obtained its first flatbed scanners and digitized its first images. 9 and initiated a digital collection proposal process. She also created project planning documentation including a data dictionary for metadata creation, 10 standards for collection-level description, and technical specifications for scanning. 11 The Associate Dean then overseeing ULPA, along with ULPA staff, expressed a strong desire to prioritize getting the images from the Subject Files and the Streets Database added to the Digital Collections, but this task was deferred due to the complications of assessing permissions, processing status, and existing documentation for this large body of images. Despite this work, the number of scans on the departmental server kept growing more quickly than metadata completion. Unbeknownst to the Digital Initiatives Librarian, student employees supervised by ULPA staff located on a different floor of the library were busily scanning images and storing them in separate directories on the departmental server. (Students did not have access privileges to the space where master files were stored on the server.) At times these student assignments were logical (for example, scanning deteriorated acetates before they further deteriorated); at other times, students simply selected the next sequential box of negatives and scanned them all, without communicating with the Digital Initiatives Librarian, who would have followed up to ensure that the scans met specifications, quality standards, and the digital collection development policy. Consequently, in addition to the already large backlog of scans, some of which did not merit inclusion in the digital collection, the backlog continued to grow with errors in file naming, specifications, and selection, creating more mysteries to be solved and using more server space and resources. The lack of oversight of student employees, as well as lack of proper training and workflow documentation, was in part due to the failure to properly plan all aspects of digitization for the collection.
Rethinking Workflows
When already in CONTENTdm, some of which had scans and minimal metadata, many more of which had been scanned but had no metadata, and some of which had minimal metadata but no scans.
She then began a process of documenting which images had scans available and normalizing the available metadata (for example, expanding the Streets Database's 3-digit codes for neighborhoods, inherited from the text file with character limitations, into their controlled vocabulary terms).
Through a process of sorting the database vertically, column by column, the Digital Initiatives Librarian learned to interpret the code language inherited from the 1980s text editing program, and used "find and replace" to make updates. Spending time with a larger set of records than any of the previous metadata creators had worked with, she gained an understanding of the variety and complexity of the collection itself which allowed her to formulate the requirements for a new and improved workflow. For example, while continuing the Metadata Librarian's method for capturing the technical metadata for scans, she wondered why those creating the scans, who also had access to the physical item, were not capturing digital and physical format and size. It would in fact be preferable to have them slow down on the scanning to include this information and double-check their file names. While checking off which database entries had scans, she discovered many duplicates, some of which had slightly different file names and some of which had been stored in separate directories, so the server's overwrite protections had not prevented them from being saved. Having the students enter metadata into an Access database as they worked only partially solved the problem as only one person at a time could work on the project. The ideal solution would provide a way for students to check which images had already been scanned, and allow them to input metadata without blocking other people from working in the database at the same time. The workflow already employed "resource leveling," 15 In continued consultations, the Digital Initiatives Librarian, the Systems Librarian, and the Web Services Librarian refined the functions and design of the system. Ransack, a Ruby on
Rails search form creation library, was used to provide enhanced search functionality. 18 The refined search function was configured to: 1) allow the user to limit the search to any of the fields; 2) find items where the search term is contained in, not contained in, greater than, or less than the entry in that field; and 3) add (and remove) extra lines for additional search conditions. This provided the flexibility to meet the many possible needs of the metadata creators and administrators.
One of the major design considerations involved displaying the item records in a userfriendly way. Each record included 28 fields, plus the display needed space for links to view the record and/or edit the record. One option was to limit the number of fields showing in the results screen and then display all fields when a particular record was chosen. On further discussion, though, the Digital Initiatives Librarian saw advantages to being able to scroll through results to find fields that were misconfigured (for example, records that had extra punctuation following the last subject heading); therefore, the decision was made to show all the fields in the results display (See Figure 5) . Each record would be a row in the table with the fields being represented in columns. This made for a very wide table and necessitated a horizontal scroll bar which could only be added to the bottom of the table. In order to limit vertical scrolling, the default results screen was set to ten items and navigation links were added to proceed to additional screens of results. To mediate an issue with lengthy fields stretching out the table and pushing the horizontal scrollbar off the screen of most monitors, a script was added on fields for description, location depicted, and subject to limit the display to 25 characters, and add a "more" link that would expand to show the rest of the content when clicked. In addition, some design considerations were implemented to improve the readability of the data. The Web Services
Librarian set CSS alternate rows to display with a light, but noticeably different, background color to make it easier for the eyes to stay on the same record's fields, and chose a serif font for record details so that it would be easy to differentiate between numbers and letters that looked too similar in a sans-serif font.
[Insert Figure The draft design received a test run in early June 2017. In the fine-tuning stage the project developers determined which elements would be visible to each level of user (for example, the option to delete a record only displays for administrators). Other changes included 1) adding a section in the item edit screen for "add to controlled vocabulary" so that new subject headings would be easy to find, and 2) a way to assign particular records to an individual staff member or student employee.
In the early stages of development, the Digital Initiatives Librarian worked directly with The studio photographer would return to the site throughout its construction, capturing progress photographs over the course of months or even years. The Metamachine search function made it possible to find these series of images by searching for similar language from the description or invoice information, thus making it possible to create metadata in bulk for a large set of images that otherwise were disconnected in the physical collection. Further, while technically the records are still item-level, it sped up the process by applying "More Product Less Process"
(MPLP) theory to the metadata creation. 
Best Practices
The particular scale and complexity of the Caufield & Shook collection led to ad hoc decision making. In order to avoid incurring technical debt over the long term, or encountering similar pitfalls with future collections, we recommend following these best practices:
1. Process a collection before embarking on its digitization. Weed duplicates, address preservation needs, and get a sense of the collection's content, condition, and organization before determining whether it-or a subset of it-is a good candidate for digitization.
2. Do not make assumptions about a collection's processing status. Even if a collection has been processed, seek documentation of your predecessors' decisions; document your findings, including those gleaned from institutional memory; and examine a large enough subset of the collection materials to verify that the documentation is accurate.
3. Determine the best pathway through the collection-Box 1 through Box X? Prioritize a certain series? Nitrate negatives before safety negatives?-and establish a scanning workflow accordingly.
4. Document digitization decisions, including selection criteria, metadata standards, scanning specifications, and file naming rules.
5. Train everyone working on the project to adhere to the appropriate standards for their assigned task(s), and verify their adherence by performing quality control (very frequently immediately after training, and less frequently once fewer errors are discovered).
6. Aim to touch each artifact only once. The person doing the scanning should capture all information related to the physical item and the digital item while scanning. If separate documents such as invoices exist, the person reviewing them should transcribe or describe, as appropriate, everything on them so they do not need to be revisited.
7. Assess the skills and interests of the project team to make sure they're doing work they can handle and find rewarding. Consider making the process more fun, particularly for student employees, by gamifying processing or metadata creation. 
